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ON NEOHYALIMAX BRASILIENSIS, ~.exN., w~spe. (ALLIED TO
Y AL IX), FROM BRAZIL.

By Dr. HreiNrIcH SIMROTI.

Read 10th January, 1896.
PLATE V.
Nor long ago I received for examination, from the Berlin Museum,
a well-preserved specimen of a small slug, which Dr. Von Jhering had
found in Rio Grande do Sul. It had been registered as a Iyalimar,
and ontwardly it resembles that genus,  Its general appearance agrees
with the figure given by Fischer (1); the mantle, however, is more
flattened, and some other ditferences of minor importance exist, which
will be discussed later on.

Since the genns Zlyalimar is restricted to the Nicobar and Andaman
Islands and to Pegu, the discovery of a d(N]y allied form in Brazil
is of great note, the importance of which is yet furthier increased by
the fact that there is a striking deficiency ot shngs in the neotropie
region. Heynemann (2) enumerates from Mexico, Central Ameriea,
Colmmbia, and the West Indics (omitting Zimae and Vaginula) the
genera Lebennophorus, Megapelta, Peltella, and Cryptostracon, and no
other genus from the whole of South America.  From the adjacent
parts of North Amervica we have Adrion, driolimae, Prophysaon,
Llemphillia, and LPallifera.  The indigenous genera apparently have
but a limited distribution.  Without dissection it is impossible for me
to throw any light upon the mutunal relations of these genera, but
there 1s no lhﬁl(ultY in climinating them from the present (h~< sussion,
beeanse those genera living in Brazil which somewhat rescmble the
new slug—i.e. Cryptostracon and Peltella—have ribbed jaws.

The speeimen 1 question, being unique, cannot be sacrificed, so
the following deseription of it ix necessarily imperfect.

The aimal is a trne slug, Ze. there 18 no opening in the mantle;
nevertheless, 1t 1s not limacoid, for the body 1s tlattened, the foot-sole
is too broad, and the mantle too much expanded.  Length, 17 mm.;
breadth of the foot, 7mm. The foot-sole 1x of a pale flesh colonr,
without grooves.  The locomotor dise can only be distingnished from
the sides towards the postertor end.  The mantle occupies the full
breadth of the animal, and half its length. It is flat on the upper
surface, thus corresponding with the shell below.  There is no mantle-
cap, as in Limaz or Arion, the prominent declivons portion not being
broader than the mantle cdge of elie. The <kin of the neck 1s united
to the mantle almost immediately behind its antertor margin, and in
front of the shell. The mantle has a groove all round the marﬂ'in,
a little deeper in front than behind. The pulmonary aperture is on
the right-hand side of the mantle, somewhat behind the middle (PLV,
Fig. 2).  Although the mantle margin is thick and tleshy, the shell



10 PROCEEDINGS OF TIIE MALACOLOGICAL SOCIETY.

and some obseure markings beneath it are visible through the thin,
transparent dorsal region. A yellow spot (PLV, Fig. 1, #.5.) on the
left side near the posterior end of the mantle looks as it it were the
nuclens of the shell; this, however, is an illusion.  The rest of
the integument is smooth, with scarcely a wrinkle; indeed, 1t is
difficult to trace the boundary of the foot-fringe (which 1 have named
the ““Sohlenleiste ) by means of the parapodial groove (pedal-groove
of Pilsbry).  Only two tentacles are present, viz. the ommatophores.
The genital opening ix situated immediately behind the right tentacle,
and appears as a fissure slanting obliquely towards the foot.  In front
of the foot-sole there is a broad transverse groove, as in all Stylom-
matophora.  The mouth is sitnated dirvectly above and almost within
this groove, and is bounded on cither side by a labial lobe.  These
lohes do not meet, a small free space being left immediately above the
mouth itself., Tt thus offers a contrast to Hyalimae Maillard?, the
upper lip of which presents a more complete are.  No osphradinm
(¢ Geruchsleiste ) was observed beneath the mantle margi.  The
upper surface i1s of a very pale ochre eolour, with a sh: e of lilae,
principally on the surface of the mantle; greyish or blackish spots are
scattered over it.  The tail has two black bands shading off laterally.
Rows of fine spots mark the median neck groove and the margin of
the foot. The whole skin, though preserved in a firm condition, is
transparent ; hence it may be inferred, from analogy, that during life
all the organs can bhe distinguished through the integument.

The mantle-sac and the shell—The mantle encloses a large eavity,
which is completely filled by the shell.  This latter is o small flat
plate of 9mm. in length, and 6mm. in breadth (PL V, Fig. 8). It
did not appear to be attached at any point to the base of the cavity.
Beneath the light-yellowish periostracum the lime was deposited in
concentric rings, with an excentrie nuclens to the left of the posterior
end. The nearer the nuclens, the thicker is the shelly matter. The
periphery is solid, swronnded, near the posterior right-hand margin,
by a brown conchiolin hne.  The nueleus is somewhat thickened ; the
shell throughout is perfectly tlat, and thercfore does not enclose any
of the soft parts. In Ilyalimar it is slightly arched (Fischer).  One
is surprised to find that the yellow spot m the mantle is not over
the nueclens of the shell,  This spot forms the undermost layer of
the mantle itself (PL V, Fig. 5). 1t is structureless and of a hard
cartilaginous natuve.  The black spot above it is situated on the
surface. 1t consists, not of a single chromatophore, but of a group.
I consider, however, that the u]low spot is the primitive shell.
Thix is demonstrated by its structure and position; for if the shell
in the course of its growth inercased slightly at its posterior end,
the primitive shell, between which and the integnment there is a
singularly close (mmcctmn, could not fail to become separated from it.

The pallial organs.—The membrane which constitutes the tloor of
the mantle ecavity also forms the 10of of the pulmonary chamber
(PLV, Fig. 4), of the pericardinm, of the nephridinm, of parts of the
liver, and of the intestine. The floor of the pulmonary chamber
is smooth, colourless, and transparent. The details shown in Fig.
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' relate to the voof only. This presents a honeyeombed structure,
marked over with black, which disappears towards the lelt side.
The pigmentation is most intense at the perviphery.  Thenee some
blackish threads radiate towards the pericavdinm @ this blackish net-
work attains its greatest density in the right corner of the pulmonary
cavity, where respiration 15 most active.  These blackish rays ave
visible from the outside through the shell and the mantle wall
[ The position of the heart is remarkable, it being situate on the
short hase of the elongate, triangular, yellow kiduey, or nephridinm.
The latter bears the scerctory lamellie on its upper side, and these
lamelle are bound together by transverse, oblique connectives.

The pigment.—In addition to its occurrence in the root of the
pulmonary chamber, melanine is deposited in certain places in the
mterior of the animal, viz.— (1) As in all Stylommatophora,
the great, brown retractor muscles of the ommatophores; (2) in the
wall of the hermaphrodite duct (PL Y, Fig. 9, Z.4.) 5 (3) on the surface
- of the hiermaphrodite gland, or gonad.  Thix gland is situated on the

left side, behind the Tver, and is partly covered by a thin projecting
L portion thercof; it bears, on its outer side only, an ink-like spot of
 pigment, which also extends partly over the projecting process of the
] liver. 1 think the only conclusion to he drawn from this distribution
- of the pigment i1s, that its deposition results on the one hand from
l{ activity of "m\vth or function, and on the other from the action of

Light. P lulmbl) its deposition in the body-wall corresponds with the
- distribution of {he nerves.

’ The alimentary system. — The pharynx and the alimentavy canal,
|

with the salivavy glands and the two digestive glands, have the general
form shown on PL.V, ¥Fig. 6. The jaw (Fig. 7) is brown, and has
ca sharp edge, with a slight median process (orygnatl) and a lighter-
, colonred palatal plate (elusmognallt), the two posterior corners of
whicll are somewhat promanent.  This plate is finely sculptured, the
thread-like markings converging towards the median projection.  In
the radula (PLV, Fig. 8) the medinn tooth is tricuspid, the middle cusp
being very large.  1n the lateral teeth the median cusp s still larger,
and divected obliquely towards the niddle line of the radula ; the inner
ensp is veduced in size, whilst the outer one is duplicated.  In the
marginal teeth the inner cusp increases in size, whilst the exterior
outer cusp =ubdivides, giving rvise to threc outer cusps (PLV, Tig. 8,
No. 20). 1t s, however, uncertain whether the ontermost tooth in
the figure he a trne marginal.  The contents of the stomach were
somewhat davker than 1s wsual in carnivorous slugs,  Plant fibres were
observable. | came to the conclusion that the animal had not fed on
green leaves, but on dead ones, that had fallen to the ground, on
which it lives.

Genitalia.—The specimen is fully developed. The tubules of the
roundish gonad converge towards the black Tieemaphrodite duet, which
terminates in a small, slender, pale vesicula seminalis (PL YV, Fig. 9).
The albumen gland is yellow, small and kidney-shaped.  Immediately
beyond this the male and female ducts separate, no trae hermaphrodite
duct being formed.  The male duct, ov prostate, is wide and glandular,

e S-S -
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beeoming suddenly narrower to form the vas deferens, which also
bears in its proximal portion some glandular swellings.  The short
retractor penis originates in the dmpln.ngm, and has its distal insertion
at the junction of the vas deferens with the long penis.  The latter
consists of a narrow spiral portion and a wider distal one: a true
epiphallus eannot, however, be distinguished. Probably the sperm
is not enelosed in a spermatophore, Lut freely ejected.  The upper
part of the pale-yellowish oviduct is wide and glandular; the distal
portion is narrow and eylindrical : after uniting with the duct of the
elliptical reeeptaculum semims it forms a long vagina. A common
atrinm genitale is bavely distinguishable. The receptaculum contained
only mucous matter, and no traces of spermatophores: this accords
with the structure of the penis.  The inner walls of the penis and
vagina are lined with papillee.  Those of the latter are cartilaginous,
aud disposed in rows of six, and higher up of five, presenting the
appearance of a head of maize (P1. V, Fig. 10). Those of the penis
are stout and conical in shape, and vary somewhat in size (PLV,
Fig. 11). The suggestion may be hazavded that during copulation
the papille of the penis (Rezpapillen) interlock with those of the
vagina.

T'he nervous system.—The most significant point about the nerve-
collaris the shortening of the visceral commissure. The cerebral ganglia
are connected by along commissure, equalling in length the maximum
diameter of a single cerchral g -mnhun The wrrangement of the huccal
ganglia is 1)1((1\(1V similar.  The lateral connectives are, however,
b]ll)ltel than the cerebral commissure.  The pedal ganglia are united
as in all Stylommatophora; the pleuro-visceral ganglia, welded into
a single transverse muss, lie immediately above thvm. This mass is
narrower in the middle than it is towavds the sides.  The union of
the ganglia appears to be very intimate, since there is apparently only
a fecble comncctive-tissue sheath. The origin of the ncrves 1 have
not been able to trace out.

The muscular system and tentacles—The degree of development
of the tentacles seems highly interesting, sinee 1 can distinguish only
two, z.e. the ommatophores, the lesser pair being wanting.  Possibly
a small knob on the left side might be interpreted as representing one;
but since T found no corresponding oue oun the right side, this knob
was probably a projection of the pedal gland, or a lobe of Semper’s
organ, or a mesenterial thickening.  Indeed, the vavious delicate
structures around the mouth arve difficult to distinguish. I think it
is certain that the smaller tentacles, if not wanting altogether, are
yveb more reduced than in Swueeinea.  The right ommatophore
embraces the penis on the outer side, as in ZZelir.  The columellar
muscle resembles in a certain sense that of Ureeycelus or Parmacella,
but a more careful investigation veveals some distinctive differences.
T'he short, common stenn originates on the right side of the posterior
margin of the mantle-line. There is some veason for the suggestion
that this point originally coincided with the nucleus of the shell
and the yellow spot on the mantle above described, a divergence
taking place during growth. Further on, the musdg splits up into
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four bundles, the two shorter and iuner ones being inserted in the
buccal mass or pharynx, whilst the lateral ones are attached directly
to the body-wall on cach side of the mouth. These are not pigmented.
The right lateral bundle lies on the inner side of the pemis.  The
muscles of the ommatophores, which have slender terminations, unite
with these bundles at a point near the cerebral ganglia, and represent
ouly secondary branches of them.  Thus the distal ends of the lateral
bundles are on the same level as the roots of the ommatophores,
the bundles themselves oceupying the places of the missing smaller
tentacles.

The pedal gland.—The pedal gland opens below the mouth, and is
‘one-fourth the length of the body. It is sharply circamscribed, and
somewhat flocky, the excrctory duet being visible from the upper side.
It is attached to the body-wall by mesenterial tissue.

Generic position.—1t is much to be regretted that Tischer, when
describing his Hyalimax 3aillardi, paid no attention to the separa-
tion of the male and female ducts, the tentacles, the columellar
muscle, the pedal glaud, cte.; nor have we any information whether
the shell envelops any portion of the intestinal sac or mnot, so
that a correct comparizon is very diffiendt.  As far as it is possible
to arrive at any conclusion, the Brazilian form agrees perfectly
with ZZyalimas 1p its habitat, its mantle, its foot-sole, jaw, radula,
fand the simple termination of its genital organs, as well as in the lack
of accessory glands, dart sac, cte. The sole difference consists in the
position of the genital opening.  This in the Brazilian form is nearer
to the ommatophore than in the true Zyalinar. The ditference in the
insertion of the receptucular duet is ouly one of specitic, not of
generic, value. 1t, however, seems very probable, considering the
wide geographical separation of the two, that more exact investigation
would bring further differences to light. T therefore propose to call
the new form Neohyalimar Brasiliensis, which may rank cither as
| a subgenus of Ifyalimar or as a new genus aitogether; the value of
the more flattened shell and more forward position of the genital
opening being merely subjective.

Position wn the family: (1) Iis relation to the Suceineide.—The fore-
going description demonstrates that Neokyalimar is closcly allied to
Sucelnea, on the basis of the following points of resemblance: the
clasmognathous jaw; the radula; the early separation of the genital
ducts; the absence of accessory genital glands; the wide separation of
the supra-pharyngeal ganglia ; the fusing together of the pleuro-visceral
gunglia ; the position of the heart; and the ubsence of foot-sole grooves.
| Possibly to this may be added the distribution of the blood-vessels in
{ the wall of the pulmonary chamber, the respiratory area being equally
I divided into an intestinal lung and a columcllar lung (¢ Darmlunge”
; and “Spindellunge”) in Semper’s sense (3). - This hypothesisis founded
“on the suggestion that the principal black line in Fig. 4 is identical with

the principal pulmonary vein. The relationship of Neokyalimar to
the ncotropical genns Homalonyr, which is placed between Lyalimaz
and  Succinea in the textbooks (Fischer, Pilsbry), is more critical.
Decision on this point must be deferred until a further and better
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investigation of the present genus has been made. At present the
conncection with ZZyalimar seems to he the more intimate; hut possibly
we have only to deal with the results of convergence.  The Succineide,
which show great predilection for woisture, in spreading out from a
northern centre across the Equator would scem to have given rise to
several forms of slugs. Hyalimar on the one side, Zlomalonye and Neo-
hyalimaz on the other, would be southern outposts.  This hypothesis
would be in accordance with the theory put forward by Dr. Haacke
and mysclf, that the greatest number of groups of terrestrial animals
originate in those parts of the world where the continuity of land
1x greatest.  An entirely different conclusion would result from the
cvidence of a nearer relationship hetween Zlyalimar and Neohyalimax
than between the latter and Zomalonyr. It would accord with the
idea of an old Jurassic land conneection between Sonth America and
Africa.  lyalimar, indeed, is not Atrvican, but restricted to the Indian
region ; there is, however, a form from Kilimandjaro described by
Von Murtens as Larmarion Ierstenii (1), which 1s hikely to be nearly
allied thereto. 1 merely wish to show by these remarks that a more
intimate knowledge of these animals would throw light upon questions
of very general interest.

(b) Lis welation to the Athoracophoride.—Sunccineoid slugs, such
as [lyalimaz and  Neohyalimaz, are n a certain sense of general
systematic importance.  Placing the Succincida at the end of the
quadritentaculate Ntylommatophora, the textbooks melude the rest
as  Bitentaculata, in the familics Athoracophoridie, Vaginulide,
Oncidiidie, overlooking the disappearance of the smaller tentacles
in some small Pupidee, ete. I gronp these three families under
Mesommatophora, taking the Athoracophoride as a trausitional form.
Tischer joins the Athoracophoridee to the Succineidie, and groups
together the Vaginulidie and Oncadide as Ditremata.  Pelsencer
places the Succineidwe, with dthoracophorus, at one end of the
Stylommatophora, and the Vaginulidee and Oncidiidde at the other.
1 should not like to do so.  The intimate fusion of the pleuro-visceral
eanglia demonstrates the derived character of the Succineidee; on the
other hand, the total absence of a columellar musele is an important
point of agreement between the Athoracophoride and the Ditremata,
the lack of a common atrium genitale in the Suceineide forming ¢
transition to the state of separate genital openings which obtains in the
Ditremata. Zopos would be the intermediate form.  The relationship
between the Succineidwe and the Athoracophoridie has been founded
upon the similarity of their jaws and radulwe.  Perhaps the columellar
muscle of Neodyalimer, in which the retractors of the tentacles attain
a certain degree of independence, may prove another point of affinity.
Nevertheless, the pallial organs, even though imperfectly known,
exhibit a wide divergence. For this reason I should prefer the
arrangement given by Fischer, <. Suceineide, Athoracophoridee,
Vaginulidee, Oncidiidee, with the modification that cach of the three
lutter families is to be looked upon as independent.







